Chapter 1

THE TESTING AND INSPECTION OF
ENGINEERING MATERIALS

The materials used by engineers may be classified as (a) Metallic, and
(b) Non-metallic. With a few exceptions, the former only will be dealt
with in this book. They may be divided into (1) Ferrous, and (2) Non-
ferrous materials; in ferrous materials the principal constituent is iron,
while non-ferrous materials contain little or no iron.

All metals possess in some degree the properties of elasticity, plasticity,
ductility, malleability, toughness, brittleness, hardness, wear-resistance,
and corrosion-resistance, but no metal possesses any one of them, to
perfection. These properties require definition, but complete and exact
definition is very difficult and will not here be attempted.

Elasticity. An elastic material is one in which any deformation pro-
duced by the action of a force disappears entirely when the force is
removed and in which the load-extension diagram (see p. 5) for a
decreasing 16ad coincides with that for an increasing one.

Plasticity. A plastic material is one in which small forces produce
permanent deformations which increase more or less proportionally with
the time of application of the force.

Ductility. A ductile material is one that can be drawn out into fine
wires or rolled into thin sheets.

Malleability. A malleable material is one that can be hammered into
thin sheets or small bars without cracking.

Toughness. A tough material requires considerable energy to fracture
it and the fracture generally shows considerable local deformation.

Brittleness. A brittle material is one that breaks comparatively easily when
it receives a sharp blow ; the fracture shows little or no local deformation.

Hardness. This is the property by virtue of which a material resists
penetration or scratching by other bodies.
.  Wear-resistance is the ability to withstand abrasive action.

Corrosion-resistance is* the ability to withstand the chemical action of
acids, alkalis, oxidising gases, etc.

The engineer is concerned with all of the properties enumerated above
and, in addition, he requires to^ have a knowledge pf .the, mechanical
strengths oj^rQat^l^l^Jnat is, jheir^ability^Jo withstand tensile, comr
4>tessive^ and shearing stresses, not only under simple unvarying loads
but also iin3er cdipplex and fluctuating loads and under different con-
ditions of temperature. In order to assess or measure these properties
numerous testing machines and methods have been developed. Some
of them are used only in laboratories while others have become standard